Abstract -Orthogonal frequency division multiplexing (OFDM) has attracted a lot of attention because of its high data rate, high spectrum efficiency and robustness against frequency-selective fading channels This paper addresses channel estimation based on time-domain channel statistics. Here the statistical characteristics of A WGN channel is estimated using different methods like LS, MMSE and DFT-CE. The channel autocorrelation matrix and noise variance is obtained by using the noise suppressed channel impulse response. In this paper an efficient and improved channel estimation technique is presented using the MMSE channel estimation method.
I. INTRODUCTION
The principles of orthogonal frequency division mUltiplexing (OFDM) modulation have been inexistence for several decades.Here total data rate to be sent in the channel is divided between the various sub carriers [1] . FDM systems usually require a guard band between modulated subcarriers to prevent the spectrum of one subcarrier from interfering with another. These guard bands lower the system's effective information rate when compared to a single carrier system with similar modulation. The use of orthogonal subcarriers allows the subcarriers spectra to overlap, thus increasing the spectral efficiency. As long as orthogonality is maintained, it is still possible to recover the individual subcarriers signals despite their overlapping spectrums. Since the basis functions of the DFT are uncorrelated, the correlation performed in the DFT for a given sub carrier only sees energy for that corresponding sub carrier. The energy from other subcarriers does not contribute because it is uncorrelated. This separation of signal energy is the reason that the OFDM sub carriers , spectrums can overlap without causing interference. In the receiver the channel needs to be equalized so that the transmitted information can be correctly interpreted. For channel estimation to be possible, the channel must be known. Since the 978-1-61284-653-8/11/$26.00 ©2011 IEEE channel constantly changes due to movement of both the mobile unit and the surroundings, the channel cannot be known once and for all. The channel has to be re-estimated every once in a while. So called pilot signals are used to estimate the channel.
II. CHANNEL ESTIMATION
Channel estimation is required for the coherent OFDM system, which has 3-4 dB performance gain more than noncoherent OFDM system [I] .Channel estimation methods mainly include blind channel estimation and pilot-based channel estimation. The blind channel estimation methods require a large amount of data and the convergence rate is very slow. Hence, it goes against the real-time channel estimation. In the pilot-based channel estimation methods, the transmitted signal is known at the receiver. There are two modes: the block pilot mode and the comb pilot mode. In the block pilot mode, all the subcarriers of an OFDM symbol are dedicated to the known pilots. In the comb pilot mode, only a few sub carriers are used for the initial estimation process. In this paper, only the pilot based channel estimation technique is investigated.
Channel estimation can be performed by either inserting pilot tones into all of the subcarriers of OFDM symbols with a specific period or inserting pilot tones into each OFDM symbol. The first one, block type pilot channel estimation, has been developed under the assumption of slow fading channel. Even with decision feedback equalizer, this assumes that the channel transfer function is not changing very rapidly. The estimation of the channel for this block-type pilot arrangement can be based on Least Square (LS) or Minimum Mean-Square (MMSE). The MMSE estimate has been shown to give 10-15 dB gain in signal-to-noise ratio (SNR) for the same mean square error of channel estimation over LS estimate. A low-rank approximation is applied to linear MMSE by using the frequency correlation of the channel to eliminate the major drawback of MMSE, which is complexity. The later, the comb-type pilot channel estimation, has been introduced to satisfy the need for equalizing when the channel changes even in one OFDM block. The comb-type pilot channel estimation consists of algorithms to estimate the channel at pilot frequencies and to interpolate the channel.
The channel frequency response (CFR) for the known pilot subcarriers can be estimated by least square (LS) algorithm [2] . The LS estimation is relatively easy since it doesnot need any channel apriority probability. However, the performance of LS is not very good due to the presence of noise.
Minimum mean-square error (MMSE) estimation has better performance since it uses the channel statistical properties including the channel autocorrelation matrix and the noise variance [3] [4] [5] . 
B. Channel Model
It is assumed that the signal is transmitted over a multi path A WGN fading channel characterized by zero-mean and t is the time delays of the different paths and L is the number of multipaths. At the receiver, the synchronization is perfect. It is assumed that the CP is longer than the channel maximum excess delay, and that the channel is quasi-stationary.
IV. CHANNEL ESTIMATIONS METHODS

A. LS Channel Estimation
The LS estimate of the channel can be
HLS= arg {min{(Y-XHLs )
Where HLS is the channel estimate for the LS method 
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Ignore the impact of noise, then
Although, LS estimation algorithm is very simple, its performance is sensitive to the noise. The veracity of the estimation is reduced at the low SNR.
B. MMSE Channel Estimation
The MMSE estimate of the channel can be obtained as [7] H MMSE =F h MMsE = F RhyRyy- In the simulation, the modulation is BPSK, pilot is the training mode and the number of the subcarriers is 64.The mUlti-path is assumed to L = 9 for the the most optimum case.
Each path is independent and the energy is distributed in exponential forms. Considering that the time delay of the path is sampling interval of the OFDM system, so there is no energy leakage in the simulation.
VI. RESULT AND DISCUSSION
The simulation results are shown in Fig.2 and 
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